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DESCRIPTIONS OF TWO XEW LEECHES FROM PORTO RICO. 



By J. PERCY MOORE, 
Instructor in Zoology, University of Pennsylva 



The material under consideration was collected by the expedition sent with the 
steamer Fish Uawk to Porto Rico in the winter of 1898-99, under the auspices of 
the United States Fish Commission. 

The leech fauna of the West India Islands is very imperfectly known and no 
fresh-water forms have hitherto been described from the island of Porto Rieo. Con- 
sequently the two species composing this collection both prove to be novelties. One 
certainty has and probably both have a much wider distribution. 

EIBUDIKABIA. ■Whitman (= PfECILOBDELLA Blanchard ('B3) suhgenus). 

mnidmarm was established by Whitman ('86, p. 373) for the JTirndo jimmica of Wahiberg, the 
generic characters assigned being the lai^ size of the posterior sucker, together with the long interval 
(7J ringB) separating the male and female genital oriflces. The great increase in our knowledge of the 
species of leeches, which we owe so largely to the labors of Blanchard during the last t«n yeare, has 
rendered such characters, when taken alone, unavailable for generic distinctions. Accordingly Blanchard 
( "fl?) has discarded SmidiiMria and has referred the type species to his sul^nus Pa&lobdeUa of the genus 
LimntUig. PcecOobihUa appears to stand for a very natural aeaemblage of forms typified by Hirudo 
gimivhsn Say. and especially characterized by the very striking and constant color pattern, which is 
similar in all of the species included by its author. The described species have hitherto been known 
only from the tropical and subtropical East Indian islands and Indo-China. Blanchard has indeed 
mentioned, but without cliaracterizing, a specie from the island of Martinique.' 

The leech described below under the name of mmdmaria Manchardi maybe the Martinique species. 
It has the typical color pattern of PcecOohdeOa and reeembles BiruMwma javanka very closely in 
almost all important features of external organization, but the sex pores are separated by but five rings. 
I have dissected H. blanchardi and find, amoi^ other peculiarities of the reproductive oi^ns (pi. 12, 
fig. 7), that the v^na and the common oviduct open separately into the female bursa (pi. 12, fig. 9), 
Profesaor Whitman has very generously placed at my disposal for dissection one of hia specimens of 
H. jaimnica, in which the female organs, though less mature, present the same peculiarity. 

The female orgausof IMaieHsniMka (the type species) have been figured by Moquin-Tandon ('46) 
and Ijeuckart ('94). In this species the common oviduct opens uito the vagina, the mouth of which, 
therefore, becomes the only internal opening into the bursa, as in Hirudo, etc. On the other hand, L. 
niloliea resembles IT. javamca in the numerous small uniserial denticles and the papilhe which are found 
on the sides of the jaws. lAmnaiU, as understood by Blanchard, is naturally divided by the character of 
the female reproducUve organs into two genera, the one typified hy L. nimea, the other by S. jamnim. 
The latter is the Pa-eiiobdeUagmnp and will probably be found to mclude all of the species which have 
been referred to that sut^enus; but for this genus the name Himdinaria Whitman has priority. 

A revised diagnosis of Mrvdinaria based upon an examination of the type species and H. Uanckardi 
is as follows: Resembling UmnoMii in external annnlation, lips, and Jaws; the common oviduct and 
vagina have separate openings into a small bursa; the s^mental sensiilse are laige and usually elongated 

' Prom this island also three nominal species, reteireit to fflratio and lixm^ipii Moq.-Tan. were long i^o described 
by Moqiiin-Tandon and Blainvllle. The habits nl at Iwiit nnc of these suggest s, WmimUn or lIImilmaHa, but there is 
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in shape; the denticles are small and very nutneroufl; some of the pharyngeal glands open on conspicuous 
papilla on the Bidea of the jaws. To this the color pattern as described hy Blanchard for FcecUobdel!a 
will prohably need to be added. 

Hirudinaria blancliardi, ap. nov. 

IHagw)m. — ^Genital por^ separated by five aiinuli, the raale being situated at xi?i5/6, the female 
at sii65/6. Annulation as ia H. javanv:a (Wahlberg) Whitman, except that xxiv65 and W and xjtvfti 
and 62 are developed (that is, the annuli numbered 96 and 96 in Whitman's figure ('86, pi. xx, fig. 66) 
are in the present species each represented by two partially separated rings). 

Named for Prof. Raphael Blanchard, of Paris. 

External ckaraders. — All of the examples are very much contracted. The type specimen, which 
is of medium size, measures as follows: Length, 39 mm.; greatest width {xviiior xis), 11 mm.; depth 
at same point, 5,6 mm. ; diameter of mouth at base of upper lip, 2.B mm. ; diameter of sucker, 6 mm. 
The species reaches a much larger siae, prohably equaling our Macrohdella decora. The largest example 
ia64 mm. ioi^and its greatest width is 18.5 mm., but most of those in this collection are much smaller, 
being from 15 mm. to 25 mm. long. ' 

Owing chiefly to their contracted state the lai^er examples are short and thick, slightly depressed 
behind but becomii^ more and more terete toward the mouth. The greatest width occurs at the 
beginning of the posterior third, in which region the dorsal surface is much more convet than the 
ventral, -as indicated in flg. 4, plate 12, by the greater distance «i dm than m vm. A strong annular 
contraction occurs in all the smaller examples at about somites vni and ix, resulting in the appearance 
of a short rounded head united by a neck to the body, which is of a flattened, narrow, elliptical form. 
The lips and mai^ns of the mouth are so much contracted that the folds which lie anterior to the jaws, 
and in some examples even the jaws themselves, are pl^nly visible. This would indicate that under 
normal conditions the mouth is of large size, as in IT. jftfoniea. No distinct clitellum is indicated. 

There are 104 annuli, beginning with the prostomium and ending with the postanal annulus at 
the base of the acetabulum (pi. 12, figs. 2 and 3). Owii^ to contraction they become very short and 
crowded at the posterior end, but much less so anteriorly. The annuli are marked off into quadrate 
areas, each of which contains one or more pointed papillre and very numerous smaller sense organs 
(pi. 12, fig. 4). The lai^r papill* become very prominent posteriorly and at the mai^ins of the 
body. Some further details are added below in connection with a description of the annulation and 
metaineric eensillge. 

The broad upper lip consists of the preocular r^on, here counted as one somite and one annulus, 
together with the first three eye-bearing annuli and the fifth annultis (pi. 12, figs. 1 and 2). Like the 
remainder of the body, this region is roughened by numerous non-segmental papillse. A deep longi- 
tudinal median stilcus (pi. 12, flg. 1) divides the lower surface of the lip, as in lAmnalis, into equal 
halves. Posteriorly this sulcus widens into a triangular depressed area from which the median jaw 
rises. On each half of the lip are about three less deep sulci about equidistant and extending parallel 
to the median one. Between these the Up is nearly smooth, butis studded with numerous minute sense 
organs, which are especially plentiful near the anterior margin. The mouth is bounded posteriorly 
by the coalesced sixth and seventh annuli (pi. 12, flg. 1). 

A full somite separates the sex jwrea, the male being situated at xift5/6, the female between the 
corresponding annuli of xii. Both of these orifices are inconspicuous and not indicated by any eleva- 
tions, glandular areas, or pita. The male pore is somewhat the lai^r, but in no case does the penis 
protrude. No clitellum is visible even on the largest spedmens. Nephridiopores are found in the 
position and number usual in the family (pi. 12, flg. 4, np.). They are placed exactly on the inner 
mai^in of the ventral black band. 

The posterior sucker (pi. 12, flg. 3), like the posterior region generally, is much contracted, but still 
lai^e. lis anterior mai^in reaches as far forward as somite xxiii, so that when relaxed it would probably 
have the size and proportions of the corresponding part in H. javanica. Dorsally it is marked by six 
or eight irregular transverse wrinkles, and is somewhat roughened and bears papillue, as in the Ixxly 
annuli. Numerous elongated sensUlES are also found here, hut they vary much in number, size, and 
position in different individuals. Ventrally, the sucker in its contracted State is more or less funnel- 
form, with a deep central depression and eloping sides which are marked hy numerous faint radiating 
furrows. The anus is of small siko and is situated between somite xxvii and the base of the sucker. 
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AmMdoMon. — In the following description, of the annulation, the annulus bearing the metameric 
senaillw is regarded as the middle one of the complete somite (see Castle, 1900, and Moore, 1900). 
The description further serves to show how this view works out when applied fo one of the five-ringed 
Hirudinidie. This leech possesses fifteen typical complete somites, being Noa. ix to xxin, incluisive 
(pi. 12, figB. 1, 2, and 3). The five rin^ constituting each are of approximately equal length, but, 
as indicated by the symbols on ^ures 2 and 3, they have very different morphological values, the 
middle annulus being equal to the first plus the second, and to the fourth plus the fifth. (See Moore, 
'98 and 1900.) 

The structural details of the exterior of the complete somite xv are shown in figure 4, plate 12, 
the portion included between the lines dm and m representing the dorsal surface and between j-ra and m 
the ventral surface. Owing probably in part to the accidents of contraction, the annuli are of irregular 
length; they overlap somewhat at the posterior margin, and are in places marked by slight wrinkles, 
usually ronning transversely. More definite and constant lon^tudinal furrows, which tend to alt«r- 
nate in position on adjacent annuli, divide the surface into quadrate areas. According to their size, 
these areas bear one, two, or more of the conical sense organs each elevated on a papilla and aurrounded 
by a group of small goble1>«haped organs and somerimea by smaller conical organs. When not too 
much displaced by contraction, these papillse form a rai^ along the middle of each amiulus. They 
vary much in size in different places and individuals, but are especially rough and prominent at the 
jnai^ns and posterior end of the body. 

The middle annulus, in addition t« these non-metameric oi^na, bears seven pairs of very 
conspicnouB metameric sensilUe which have the lai^ size, the shape, and inclined position so well 
represented in Whitman's ('86) figure of R. jcwanica. Typically four pairs of these are dorsal (pi. 12, 
fig. 4), tjie dorso-median (rad), the dorso-lateral (dl), the dorso-mai^inal (dma), and the supra- 
mar^nal (sm); three pairs are ventral, the submarginal (s6m), the vetitro-ynarginal (moto), and the 
ventro-lateral (vl). They are of elliptical outline with a rather prominent axial ridge, along which a 
narrow white line (of transparent cells) nina. The dorso-median pair are broadly elliptical, situated 
clcse bother with only one quadrate area intervening and inclined to the median plane at an anterior 
angle of about 30°. The dorso-lateral pair have the same form, but are of slightly lai^er size, being 
the largest of the segmental sensillte. They are separated from tJie dorso-median by three or four 
quadrate areas, and lie almost exactly midway between the mai^nal line and the latter. They incline 
to the median plane at an angle of approximately 45°, The dorso-maj^inal are long and narrow and 
their incMnalion to the median plane approaches closely, or even reaches, 90°; they are commonly 
separated from the last described by three quadrate areas. Much smaller are the supramarginal 
ot^ans, which vary much in shape, size, and position. 

The ventral sensilke are all of approximately equal size and similar shape; the ventro-lateml have 
an inclination of about 35° and the others of about 90° to the median plane. The ventro-lateral and 
ventro-mai^nal lie closer together and nearer 1« the median line than the corresponding organs above. 
Of course, theanglesof inclination varyand in any case can not be measured very accurately, so that the 
angular inclinations given are only approximate. The sensilto situated at the mai^ns of the body are 
peculiarly inconstant. Frequently one is represented by two or three smaller ones, or may become minnte 
or altogether suppressed, or two may apparently unite into one, which occupies an intermediate position. 
Toward the anterior end the first incomplete somite met with is No. viii. Annuli a2, 65, and 66 
are precisely as in the foUowii^ somite. On the dorsal side 61 and 62 are still distinct, but much 
shorter, and the furrow which separates them has become taint On the ventral side the furrow 
extends only a short distance mesiad from the mai^ns, but the two rows of sense oi^ns are apparent 
almost to the middle line, at which point the ring becomes entirely undivided, representing ol; On 
somite vii the corresponding annulus exhibits a slight trace only of the furrow 61/62 on the middle of 
the dorsal surface, but two rows of sense oi^ns persist to the margins or even onto the ventral surface. 
Annuli 65 and 66 present exactly the same condition as do 61 and 62 of the succeeding somite (vrii). 
vi is a typically triannulate somite above, but on the middle part of the ventral surface the furrow 
l>etween al and ii2 has disappeared. The distinction between theee two annuli is preserved across 
this space, however, by the persistence of two series of sense oi^ns. On the dorsal side the presence 
of double series of sense oj^ans on al and a3 su^ests the growth potentiality of these rings also. On 
this somite the sensilke of the dorso-lateral pair become modified as the last pair of eyes, which are 
the smallest of the aeries and have their axes directed outward and backward. Somite V is biannulate 
dorsally, with a faint partial furrow incompletely dividing the anterior annulus into two. Anterior to 
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thia furrow ia a complete transverae aeries of non-aegmental organa, and posterior to it another and 
the metameric organs, including a pair of eyes. Ventrally thia aomite boiinds the mouth posteriorly 
and ia represented by a single annulus. Somite iv ia also Itiannulate. The two atmuli are of nearly 
equal width, or the first al^hcly the wider. That the latter repreeents al and 'i2 seems evident from 
the presence of traces of a furrow passing; anterior to the eyes and lateral Bensillffi, and by the presence 
of an additional series of oi^ans anterior to thia furrow. The doreo-median aenailte have moved 
forward slightly anterior to the traces of this imperfect furrow. Somite in is very imperfectly 
biannulate, the faint cross furrow not continuing to the margins. The non-segmental sense oi^ana, 
though reducerl in number, form two complete transverse rows. Thia somite is further interesting 
because it bears two pairs of eyes, the outer belonging to the <loreo-lateral series and beii^ the largest 
and most anterior of^his series. They are crowded toward the piwterior margin of the anterior incom- 
plete ring. The second pair of eyes represent the doteo-medifln sensillfe and have moved forward to 
become included in a common pigment masa with the eyes on somite ii. Whitman ('92) baa described 
a similar condition in Clepdne [pjaoohdfJla). The eyes of this sixth pair are of amall size and were 
detected only upon the examination of sections. Somites i and ii are only imperfectly separated by a 
partial and slight furrow, which in many cases appears to be wanting altt^ther. The flrat pair of 
eyes is situated on the posterior part of the annulus representing ii, but the other metameric sensillse 
are very small and difficult to distinguish from the scattered oi^ans. 

Considering the anterior end aa a whole it will be seen that the tranaition from the uniannulate 
or even coalesced somites of the prostomium and lip to the complete quinque-annulate anmite is a very 
gradual one. The appearamceof a new ring is first heralded by the gradual separation of an additional 
row of non-metameric sense oigans, then by the appearance in the dorso-median region of a faint fur- 
row, which travels toward the mai^na, becomes gradually deeper, and creeps around tn the ventral 
side toward the median line, where it finally becomes complete. These processes are aJways more 
advanced' in the posterior than the anterior portion of the somite, and in every eta^ of development, 
from the lieginning biannulate somite in to the nearly complete somite viii, the portion of the somite 
jiosterior to (i2 is more fully developed than the anterior portion. 

At the pwiterior end (pi. 12, fig. 3) the aeries is run throi^h more rapidly, and owing to the 
crowdii^ of the annuli the arrangement of the non-metameric organs could not be satisfactorily worked 
out. Somite xxui is complete. On xxiv the two posterior annuli (65 and 66) are short and the 
dividing furrow faint or sometimes obliterated in the middle part Somite xxv ia quadri-annulate, 
65 and M being represented by oS; 61 and 62 are also shorter and not fully developed on the ventral 
sides. These two somites, therriore, are more differentiated anteriorly than posteriorly; that is, lilie 
the anterior somites they are developed from the end toward the center of the body. There is a 
=udden change from the four rin^ of xxv to the two of xxvi, and there is here no definite clue to the 
whereabouts of the rings (61 and 62) which, as such, are wantii^ in somite xxvi and in xxvn, which 
is precisely similar. These two eomites also differ from those which immediately precede them in 
their stronger posterior development. They may, therefore, be compared with the anterior bian- 
nulate somites III, IV, and v, in which the easy transitions show conclusively that the annuli 61 and 
62 belong potentially to that portion of the anterior and usually larger annulua which lies anterior to 
the metameric aensilUe. The almost universal i>osition of the latter on the posterior part of the annulus 
gives added force to this view. The resemblance of such' biannulate somites to the complete somites 
of MiarohdeUa has alreaily been pointed out (Moore, 1900) , and it need only be added that the pe^ms^ 
enceof this type of somite at both ends of the leech's body, under mechanical conditions which appear 
to stimulate neighboring somites to growth in opposite directions, is significant of a probably phyletic 



Three and sometimes even all four pairs of the doraal aensillie may be traced serially on the pos- 
terior sucker; but they are very irregularly developed, sometimes multiplied by division, sometimes 
reduced, in number by concrescence or suppression and always variable in position, so that they have 
little value in the determination of metamerism {pi. 12, fig. 3). 

CWor. — The smaller examples only present a distinct color pattern, which becomes more obscure 
and diffuse with increase in size. Some specimens have been pr^erved in formalin, and the colors 
are described fron\ these; but they probably have undei^ne some alteration, so that only the i>attem 
is significant. Of a spedmen measuring 22 mm. in length the ground is a clear reddish clay color, 

ni:e»i ot (^cTolopnieni in n. progre»fve nne by iinireasiT« eomplenlty 
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becoming a dull orange on tlie ventral surface, where it lorms a continuous uniform area oocupying 
about two-thirds of the width of the body and entirely wnintemipted by any markings. At the sides 
this area ia delimiteil by a pair of sharply contrasting broa^l bands of dull black, in the borders of 
which are scattere<i some irregular spots of deeper black. External to the black hands, and marking 
the exact margins of the body, are two narrower bands of the ground color, but somewhat paler than 
the ventral surface. The dorsal color pattern produces a very beautiful effect Briefly stated, it consists 
of five dark longitudinal, bands, separated by four of the ground color, which also appears more or leas 
within the dark bands. Of the five latter the impaired one is the widest and is divided along the 
median line into halves by a regularly broken line of vivid black, which is flanked at intermetameric 
intervals hy pairs of black spots. A pair of narrower supramai^nal bands bear upon their outer 
flanks regularly arrangeil outstanding black spots, between which and the yellow mai^nal stripes the 
ground color becomes of a nearly pure olive. Thetntermediatebands, or second pair, are still narrower 
and are situated about midway between the median and sapramai^nal bands. 

Inasmuch as the color pattern of this species throws much light on the characterof the segmenta- 
tion of the body a further description, especially of its metameric features, is now given. When fur- 
ther analyzed each of the dark bands is seen to be composite, being constituted of longitudinal elements 
or narrower lines, which are the result of the greater or less admixture of black pigment with the 
ground color. In general the dark p%ment is more dense along the margins of the bands, resulting in 
the formation of narrow black borders to sooty or clouded olive stripes. The bands are further made 
up of serial units, the metameric and intermetameric distribution of which is expressed in each by an 
evident tendency to widen in the middle and to shrink or even become suppressed at the ends of 
somites. Each band consists, therefore, of a series of metameric enlargements, alternating with con- 
strictions, which are hero termed intermetameric because they extend over the contiguous portions of 
two adjacent somites (as somites are determined in this paper) . In complete and typical somites the 
metameric elements belong to the three middle annuli (&2, a2, and ?j5), while the intermetameric 
are confined to the first and fifth (61 and b6) ; but in the entire series tiie last annulus of one somite 
is united with the first of the succeeding somite in respect to color effectiveness (pi. 12, Sg. 4). 

The metameric elements (fig. 4) are found: (1) In both borders of the middle and intermediate 
bands and the ental border of the lateral, all of which become much more sharply defined or of a 
deeper black in the three middle annuli and more diffuse and obscure or entirely suppressed on the 
terminal annuli. (2) In the median black line, which, as above noted, is not continuous, but formed 
of a series of short black dashes, each of which is a bold distinct stroke extending over the three 
middle annuli and interrupted by light areas on the first annulus and the fifth. Usually there is no 
blending of soccessive dashes, but sometimes the intervening areas become more or less suffused with 
black pigment, which is more likely to occur on the first than on the fifth annulus. (3) In the 
black spots which lie on the outer bortiers of the lateral bands. These are of a deep bla<:k color and 
occur constantly on the second (62) and fourth (65) annuli, respectively anterior and posterior to 
the dorso-mai^nal sensillic, around the internal side of which they are connected by a delicate areh 
of black pigment. To these positive elements may be added some negative elements; the listbt spots of 
more or less pure ground color which are included within the widened portions of all the bands, viz., 
a pair fiankii^ each s^ment of the median black line of the unpaired band, a series of simitar spots in 
each of the intermediate bands, and less distinctones in corresponding positions in the lateral bands. 

The intermetameric elements {pi, 12, fig. 4) of the lateral And intermediate bands are the lather 
negative features of the contracted r^ons on the first and fifth annuli. Here the black borders lose 
their intenaty, and the black pigment becomes diffused and distributed almost uniformly across the 
whole width of the Imnds, thus separating from one another the light serial spots above mentioned. 
In the corresponding parts of the median bau<l the black pigment Iweomes lai^ly concentrated into a 
pair of intense spots, extending over the fifth (66) and first (61) annuli, and including between them 
a more or \eee clear light spot, the rejietition of which causes the series of breaks in the median black 
line above mentioned. 

On the incomplete somites at the anterior end all of these markings may lie distinguisheil, and 
as they retwn their exact relative positions they afford an important clue te the homology of the 
developed annuli. All five of the bands become more distinctly constricteil intersegmentally, the 
intermediate pair finally breaking into two series of elliptical spots and the lateral similarly into 
series of crescents, the horns of which embrace the dorso-marginal senaillie. On somite viii, in which 
the annuli 61 and 62 are incompletely ileveloped, the median black dash extends over <i2, 65 and tlie 
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posterior half (representing 62) of the first aimulu^ ^ hile the paired spots aie onflned to the anterior 
half (61) of this ajinulus. The black pigment of the mtemieiiiate band h entirely, and that of the 
lateral band nearly, absent from the fifth (iifi) annulus whfie the antenor portion of the first or 
double annulua (61 and 62) is also free from black pigment On the triannulate somitea vii and vi 
this arrangement is still more striking, and the exact compositnn of the first and third annuli is 
indicated by the extent of the metamerie and mtermetameric pigmentation The median black dash, 
the intermediate ellipses, and the lateral crescents on each occupy the middle annulus and about the 
adjacent one-half of the third (a3) and two-thirds of the first (ol) annuli, while the paired inter- 
metameric spots are confined to exactly the remaining fractions of annuli al and a3. These parts 
have exactly the values which were assigned on other grounds to 61 and 66 in the composite annuli. 
Even on the biannniate somite v the pattern remains; the median dash becomes a mere spot, which 
occupies about the posterior three-fourths of the first (al and o2) and the anterior half of the second 
(a3) annulus. Anterior to this the median line becomes continuous over somites iv and iii to a point 
between the first p^r of eyes, where it meets the light color of the lip maigin. The remains of the 
intermediate and lateral bands, and especially the intermetamerie spots of the median band, serve to 
define the potential annnli even on somite iv, the last named extending onte the posterior part of iii. 
It will be seen that the study of the color pattern of this species confirms to the last detail the values 
which were assigned to the annuli as a result of the study of sense organs, integmnental farrows, ete. 
Further, it affords support to the neuromeric standard for limiting the somite. 

At the posterior end of the body a similar relation between the color markings and the somite 
constituents appears to be maintained, but the condition of the material prevents its being satisfactorily 
worked out. . The posterior suckei is marked above by an irregular ring of black inclosing a light 
spot and flanked by a tew hlavk ra^s the ventral surface is aah-colored, with a few small scattered 
black spots, mostly near the margin 

Small specimens are stili hr^hter in color. The ground is purer and clearer, sometimes paler, 
sometimes redder, and the black markings relatively deeper and more \ivid. As the size increases 
there appears to he a progressive tendencj for the black pigment to diffuse over the entire ilorsal 
surface, changii^ the ground color to a dull olive and entirely ol«curing tlie markings, though the 
more important black spots may always be found. The larg^ specimen is of a nearly uniform brown 
olive, with faint darker cloudings, spots, and broken lines, among which may always be distinguished 
the median series of dashes, the paired intermetameric spots, and the lateral spots. They are very 
obscure, but sufficient to show the persistent impress of the original pattern. 

Alimentary Canal.-— The mouth cavity is bounded posteriorly by three broad triangular folds, a 
single median ventral and a pair of dorao-lateral, together forming a diaphragm, through the limbs of 
the trifid aperture of which the anterior edges of the three jaws are usually visible. Sl^ht grooves 
run along the bases of the dorsal folds and meet in a triangular expansion of the median labial l.'^us. 

Except that the median dorsal jaw is somewhat lower, the three jaws (pi. 12, fig. 5) are of simiiai 
shape — long, low, and compressed, with the edge only slightly convex. They are stroi^ly angulatcd 
anteriorly, where they pass abruptly into the supporting plate, but recede more gently behind. The 
denticles (pi. 12, figs. 6 and 6) are very small, triangular plates set transversely on the Jaws, and 
number from 160 to 180 on each jaw in the two examples which were examined. They are lai^est 
anteriorly, where they measure 0.03 mm. in height, and diminish gradually to one-half that height 
at the posterior end. Along the sloping sides of each jaw are considerable numbers of button-shaped 
papillffi supported on narrow stalks. They vary in size, the largest being about 0.07 mm. in diameter, 
the smallest about one-fourth that si^e. Most of them are arranged somewhat in three irn^ular rows 
(fig. 5) of about ten each, between which some smaller ones are scattered. They appear not to be 
sense organs, but serve as places of exit for some of the ducts of the pharyngeal glands, most of which 
traverse the interior of the jaw and open on its ridge between the teeth. P<^bly it is due to the 
great nnmber and crowding of the denticles that additional outlets are required for the glands. 

The muscular teeophagus is marked by six longitudinal folds, tlie three which correspond to the 
jaws being larger than those which alternate with them. It reaches to somite ix. There are ten 
jiairs of gastric cwca developed, as in Hirudo. The last originates in xis, is large, sacculated, and 
extends caudad. None of the smaller caxa are much sacculated. That this species is a true blood- 
sucker is shown by the presence of blood in the cteca of all specimens examined. 

Rqproditetive Organs. — A general view of the reproductive organs is shown in ]il. 12, fig. 7. The 
male oi^ns do not differ in any important respect from Iliruitn, thongh the aiienn asi'S {(le) are lai^r. 
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There are eleven paira of testes ((1-(11) resting on the ventrailongittidmal muscles on each side of the 
nerve cord and immediately behind their correspotiding ganglia. The sperm ducts {vd) lie on the 
floor of the body just external to the testes, and, owing in part to the contraction of the body, are 
greatly convoluted. At the posterior end they extend beyond the last pair of testes as short, blind 
tubes, but a sufficient number has not been dissected to show that this is a constant feature. At the 
anterior end the ducts become much smaller, less glandular, and less convoluted. In somite xi they 
bend back on themselves and immediately become wide, irregular, closely convoluted tubes, forming 
rather compact masses, the epididymfe {ep). At their posterior end these again pass into the small 
ends of the conspicuous fusiform, muscular-walled sacs, the ducti ejaculatorii, or sperm sacs (de). 
Finally the two sperm sacs unite in a common penis sheath (figs. 7 and 8 ps.), which la a thick, 
muscular, pyriform sac bent sharply forward on itself and attached to the ventral body wall at the 
male orifice. There is a long coiled-up penis, but in no eases was it found to be protruded. Prostate 
glands are acareely evidenl^ only a few solitary unicellular glands opening into the bulb of the penis 
sheath. 

The peculiarities of the female oi^ana (pi. 12, figs. 7 and 9) have already been mentioned in the 
generic description. The vagina (tig) is cylindroid in younger specimens, but becomes much enlaiged 
at the blind end, with a relatively narrow neck (fig. 9) in fully mature examples, in which also it may 
become doubled on itself. The two " ovaries" (ot) lie about equidistant from the middle line and 
their ducts empty into a common oviduct with a small albumen gland (gin). The common duct is 
short and folded into a compact coil which is hound to the anterior wall of the vagina, with which it 
opens, but by a separate orifice, into a small and probably eversible female bursa (6). 

The female organs of ff. javaniea are shown on pi. 13, figs. 18, 19, and 20. The specimen, 
although much lai^r than that from which fig. 7 waa drawn, is much lees mature. The structure 
of the oi^ans is in every respect similar. The vagina is marked by longitudinal wrinkles and it pro- 
jects upward almost vertically from the ventral body wall, carrying the nerve cord with it. 

Several specimens {about fifteen) of various sizes were taken from a bottle labeled ' ' Oagua 1-10-99. ' ' 

DIPLOBDELLA, gen. aov. 

The leech for which this genus is proposed belongs to the monostichodont Sinidinidm and differs 
in several respects from all members of this group whose internal anatomy has been described. The 
sperm dacte of the two sides remain entirely distinct almost to the external orifice, with which they 
are connected by a very short canal. There is no definite and distinct penis sac, and if the common 
canal is eversible at all it can form only a very short penis. There is a remarkable development of 
gastric cffica, most of the complete somites as far back as xvni having two pairs in place of the one 
usually present. These are- always very obvious and the two pairs are of equal length in some of the 
jyoetgenitaJ somites. There is frequently a tendency for most of the annuli to become fdntly 
subdivided. (See pi. 13.) This disposition toward the doublii^ of oi^na has suggested the name. 

The nearest ally of TApldbdeUa known to me appears to be PhUobdeHa VerrilL This genus has the 
sperm ducts similarly separated almost to the es:teraal orifice, the prostate glands very !ai^, the jaws 
high and few toothed, ai>d the color pattern similar. But it differs in the complicated copulatory 
glands and pits, in the much simpler lobing of the stomach, the form of the ovaries and vagina, and, 
in the known species, in the location of the ses pores and some details of annulation. MaorohdeUa 
Verrill pMsesses the two pairs of gietric cieca per somite, but the male reproductive organs are quite 
dissimilar. 

None of the numerous descriptions of Hinuiinidm from South and Central America, etc., appear to 
fit the type species, which is therefore described as 

Biplobdella antellarnm, sp. uov. 

IHagnom.—The sex pores are separated by SJ rii^, the male being situated at jjjj, the female at 
the middle of xn 65. There are about 35 denticles on each jaw. Annulus xxvi al is developed at 
the mai^ns. Annulus iv a3 is frequently imperfectly differentiated. The colors are plain ventrally, 
longitudinally striped above. 

EHemcd CharaOers.—Whuti fully extended this leech is slender and the sides of the body nearly 
parallel for a long distance, as in a nephelid; when strongly contracted, which is the state of most of 
the specimens, the body is nearly elliptical with bluntly rounded ends. Whether contracted or 
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extended, the body is always flattened, quite unlike the thick rounded tormaasunaed hy Hiemopis, etc., 
when contracted or resting. The largest extended spedmens are over 3 inches long. The selepted 
type specimen has the following dimensions: Length, 65 mm.; greatest width (about xviii), 8.5 mm.; 
greatest depth, 3.8 mm. (about); diameter of aocker,'6.4 mm.; width of upper lip at base, 2.3 mm. 

There are 105 distinct annuli, counting one which appears posterior te the anus. In many 
specimens moat of them are marked by a transverse depressed line, making them fmntly riouble. The 
annuli are smooth, in no case exhibiting the prominent papillse so characteristic o£ the species last 
described, althoi^h in some eases examples of the two species had been killed and preserved together. 
In marked contrast to Htnidina-ria Uanchardi the mouth is relatively small. The upper lip is 
slightly wrinkled on the margin, but nearly smooth below, and undivided by a median sulcus CKcept 
at the base. Dorsally it is seen to consist of the first four somites, the coalesced annuli of the flfth 
bounding the mouth posteriorly. 

The five pairs of conspicuous eyes (pi. 13, fig. 10) are disposed as usual in the family. The dif- 
ferent direelions toward which their pigment cups face is especially evident The first pair look 
directly forward, the second forward anl slightlj outnarl the third utward the loi rth outward and 
backward, and the fifth backward and alighth outward 

The male pore is situated on a sn all n ore or leas promme t co e riBing fro i the contiguous 
parts of somites ii and xil, betwee ) wh ch the onfi e lies In no case does a penis protrude, and 
there aie no copulatory glands. The female pore openo through the middle of the tourth annulus 
(66) of somite xn. {PI, 13, fig. 12. ) None of the spetimens show a litellum 

The anus has the usual poation hehmd somite xxvii, but xxviii appears as a distinct ring bound- . 
ing it behind. The sucker is relatively small, thin, very flat, rather narrowly attached, and much 
more broadly free posteriorly than anteriorly (pi. 13, flg, II). The usual 17 pairs of nephridioporea 
appear as short oblique slits on the posterior mai^ns of annulus 63 of every somite from vrn te xxrv, 
inclusive (flgs. 10 and 11). The first 16 pairs are just efisti of the ventro-mai^inal sensillfe; the last 
p^r is peculiar in being distinctly more mesiad. 

Anmdcilion. — The details of annulation are sufficiently shown in the diagrams (pi. 13,figs. 10, 11). 
Attentionisdirected to thefollowingpoints: Somites ii and iii are very short, withnotrace of more than 
one annulus each. The second annulus (o3) of iv is sometimes very imperfectly separated. On the ven- 
tral surface v is uniannulate and vi biannnlate. viial is very lai^, but always entirely undivided; 
XXVI al is separated at the margins at least, the first annulus {al + a2) of xxvii is very broad, and 
its sensilliB are far posterior, and, lastly, xxvrii appears as an annulus distinct from the sucker. 

The metameric sensillfe (pi. 13, figs. 10 and 11) are small and round as in Htem/ypia and 
Birudo medidnaMs, but are generally easily found. The dorso-laferal are much lai^r than any of the 
others. Their arrai^ement is shown in the figures, the three ventral pairs on somif« xiv (fig. 10). 
Sensilhe are very numerous on the dorsal surface of the sucker, all of the eight dorsal seri^ beii^ well 
represented. As usual, they are variable in number and position and show evidences of multiplication. 
(Mw. — The pigmentation is described from formalin specimens, which have probably faded 
considerably. The colors are very quiet and the pattern simple, but both tint and arrangement 
vary greatly. The ventral surface is of a uniform ash, which sometimes has a distinctly reddish tint, 
in which case there is likely te be a alight submarginal band clouded with black. A narrow yellowish 
band varyii^ in intensity extends along each margin. Dorsally, the ground color may be just like 
the ventral or it may be darker or tinged with yellow. In a typical example there are three pairs of 
dark longitadinal bands, which b^iether occupy about two-thirds of the width of the dorsum and 
unite at the ends of the body. They are of an olive color bordered by narrow margins of brown. The 
innermost p^r are the broadest and are separated by a narrow but distinct line of yellowish. The 
intermediate pdr is slightly and the lateral pair much narrower, and the latter is frequently broken 
and interrupted by intrusions of the ground color. Between the dark bands the intervening strips of 
ground color are very narrow, and broken here and there by bridges of the dark jngment, which cross 
more frequently between the lateral and intermediate bands. Such connections are most likely to 
occur on the fourth annuli of somite, but the pigmentation of this species appears to have no constant 
metameric characters. All of the dark bands coalesce in a single spot of pigment which surrounds 
the anus and extends onto the sucker in the form of a crescent. 

The extreme of color on the one hand is found in a type in which the pigmented bands become 
of an inky black, the median yellow line is almost obliterated, and an additional dull black supra- 
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marginal line appyars, and on the other in an example in whieh the dciraal markings have become 
very olraeure and pale, ao thattha entire animal is of a nearly uniform reddish auh color. Intermediate 
examples are found. 

Alimentary Cantd. — Thu jaws are much like those of Himdo, conspicuous, high, short, and com- 
pressed, bearings relatively muall number (about 35) of denticleB arrsuiged in one seri^ (pi. 13, fig. 13), 
They are much larger on the anterior part of the jaw, becoming smaller and relatively broader posteri- 
orly, where they are succeeded by several imperfectly developed ones. All of the functional denticles 
bear recurved calcareous tips. There are no lateral papillae, but all of the gland docta empty on the 
jaw ridge. between the teeth (flg. 13). 

A very remarkable feature of the alimentary canal is the extensive development of g^fric oeca. 
Each complete somite from vm to xvm contains two pairs instead of the one pMr only, which is 
usual. In tJie more anterior of the somites named these cwca are of relatively small size and are 
irregularly developed, bat in the more posterior the cieca of the two pairs are of equal and large size, 
and considerably lobed. The last cseca arising in xix, as usual in the JRrudinidm, are very large and 
extend posteriorly by the sides of the intestine into somite sxiv (pi, 13, fig. 17). 

Reproductim Organs. — Ten pairs of testes (pi. 13, fig. 14, (1-(10) oceur in as many somites (xi toxx). 
The last are very small and terminate the sperm ducts. The latter (vd) have a narrow muscular (?) 
section in somites xiandxii. Theepididymes(«p) are large curved masses which open into sperm sacs 
(de). The sperm sacs themselves (figs. 14, 16, and 16, (fe) are comparatively small, and present the 
remarkable feature of beii^ closely bound together by mnscular and especially by connective tissue 
sheaths. Moreover, they are concealed from above by a thick layer of prostate glands (pgl) which com- 
pletely cover them dorsally, laterally, and posteriorly, and which open by numerous ducts into the 
sperm sacs themselves. In a dissection the epididymes appear to terminate in a somewhat massive 
median bo<ly which, by sectioning, is found to include the sperm ducts,as just described. The common 
median portion of the sperm ducts, corresponding to the penis sheath of most Hirudinidm, is a very 
short atrium with very thick muscular walls (mb) and a rather wide lumen lined by a somewhat 
folded epithelium (m). There is no indication of a long filiform penis, such as occurs in most jawed 
leeches, and while the lining of the atrium is probably eversible, it could form only a very short, rather 
wide penis. The stmcture of the whole region would appear to adapt it better to the production and 
placing of spermatophores, as in Glossiphonia, rather than for copalation as practiced by Hirudo. 

The female oi^ns are like those of ffimdo, etc. The vagina (vg) and sightly folded common 
oviduct {ode} lie to the right of the nerve-cord, ventral to which the left oviduct crosses to join the 
latter. 

Like H. Manehardi, this species is a blood feeder, as is evidenced by the presence of blood in the 
ctEca, etc. A large number of specimens were collected at San Juan on January 12, 1899, and at C^^ua 
on January 10, 1899. It also occurs on the Ameritan continent, as I have received from Professor 
Harold Heath, of Leland Stanford University, examples collected by E. C. McGregor in January, 
1896, at Panama, Colombia. The <lrawings of the internal aJiatijiny were made from the latter. 
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DESCRIPTION OF FIGURES. 



F^, 1 to 9 represent IliTudinanu bkmckardi. 

Fios. 1,2. Ventral and dorsal views, respectively, of a typical lai^e specimen, x 5. The somites 
are indicated by Boman numerals on the left; the numbers on the right are of the aanuli, 
counted from the proatomium, while the eymbols included within parentheses show their 
theoretical value. Theeyeaand metameric sensillte are shown in heavy black, the "goblet- 
shaped sense organs" and the " conical sense organs" as small dote. Except that all of 
the goblet-shaped organs are not repreaenled, the position and number of the eenae organs 
is indicated as accurately as pc^sible. An attempt uas also been made to have the boldjiess 
of the lines correspond with the depth of the interannular furrows. 

Fie. a. A semidiagrammatic view of the dorsum of the posterior end of the same specimen, x 6, The 
metameric sense oi^ana only are repreeentm. The dotted line across annulus sxiv oS, 
indicatea its partial snbdivisiou into two. The soroites and annuli are indicated as in fig. 2. 

Fio. 4. Slightly more than the right half of somites xv and xvi of the lai^t«t specimen, X 3. The 
whole surfece, dorsal and ventral, is shown as though flattened out, and every topographical 
feature of xv has been drawn with the greatest care. On xvi and on the coiddle portion of 
XV the color patt«m of a small specimen has been plotted to show its relation to the sen- 
sillsB, etc. The intensity of the black p^ent ia indicated by the closeness of the stippling. 
dm, dorsi-meson; m, extreme lateral marein; vm (theexaist majgin of the figure), the ventn- 
meaon; np, nephridiopore; md, median-dorsal; dl, dorso-lateral; dma, dorso-ma^inal; wn, 
supra-mar^al; sbm, submarginal; rma, ventro-marginal; and vl, ventro-lateral senMllse. 

Fifi. 5. A inedian dorsal jaw, X 33. Outline as seen from the right side. The teeth and papillte are 
shown. 

FfG. 6. Transverse section of a jaw shown in outline, X 33. The cut is near the anterior end, and 
shows one of the lar^ denticles and the central mass of gland ducts which open partly on 
the dentigerous margm, partly on the lateral faces of the jaw. d, denticle; p, papillje; gd, 
axial mass of ducte. 

Fio. 7. Partial representation of the reproductive organs from the dorsal aspect, X 6.5. On the left 
side the first testis only is shown, and the ductus ejaculatorius is drawn forward to show 
the epididymis. (1-(11, the eleven testes; -ed, the vas deferens; de, ductus ejaculatorius 
(sperm sac); ep, epididymis; ps, penis sheath (atrium); ov, ovary; ode, common oviduct; 
vg, v^ina. 

Fro. 8. OutJine of terminal portion of male duct, seen from the left side, X 6.5. S , male pore; other 
letters as in flg. 7. 

Fig. 9. Outline of the female O^ans of the largest specimen, somewhat dissected, X 6. 5. Uiv and rov, 
'■" "■" ■■' '  "   ividuct; vg, vagina; b, female 



Figs. 10 to 17 represent IHplobdfUa mUUlaTum. 

^' """ " ■'■ .-~ ... anterior and posterior enc 

litesand annuli with their ^ ^„ „^„, 

On somite siv the ventral 

Fig. 12. The sex pores and ne^hboring structures. X fabout) 6. 

Eig. 13. A left lower jaw shown in outline and as a transparent object, x 56. The denticles, the 
course of the gland ducts from the central mass, and the arrangement of some of the muscles 
are shown. 

F^. 14. Reproductive organs from above. X 6.5. The left testes are omitted, and the lettering is aa 
in fig. 7, exoept pgl, prostate glands. 

Figs. 15, 16. Two_ transveree sections Uirough the atrium, x 26. The section shown in flg. 15 is 
five sections anterior of 16. J , male pore opening from bursa; m, median common part of 
duct opening into male bursa; mb, muscular wall of atrium; de, ductus ejaculatorius; ep, 
epididymis; pgt, prostate glands; Im, longitudinal muscle layer; em, circular muscle layer; 

Fig. 17. Outline of alimentary (a,nal. X (about) 5. The Roman numerals indicate somites, and show 

the extent of the several regions. 
Figs. 18, 19, and 20 are, respectively, nearlj' anterior, ventral, and right lateral views of the female 

reproductive oi^na of Hinidinanajavanica. X 10. Lettering aa in fig. 9. 
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